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• For a basic short lesson in information theory, see [1].

• For more terms, see “A Glossary for Molecular Information Theory and the Delila System”:
http://alum.mit.edu/www/toms/glossaryframes.html.

• A PDF version of this document is athttp://alum.mit.edu/www/toms/papers/bitt/bitt.pdf.

• An HTML version of this document is athttp://alum.mit.edu/www/toms/papers/bitt.1

B = log2 M (bits) Number of bits forM symbols [1]

Cy = dspace log2(Py/Ny+1) (bits/mmo) Molecular machine capacity [2, 3]

D = 2dspace≪ 3n−6 Dimensionality of a molecular machine
coding space

[2]

dspace = D/2 Number of ‘pins’ a molecular machine uses [2, 3]

∆G (joules/mmo) Free energy dissipated by a molecular
machine in an operation

[2, 3]

d. f . = 3n−6 Degrees of freedom forn atoms [2]

Emin = kBT ln2 (joules per bit) A version of the Second Law of Thermo-
dynamics that can be used as an ideal con-
version factor between energy and bits

[4, 5]

ǫt =
ln
(

Py
Ny
+1
)

Py
Ny

=
ln(ρ+1)
ρ

Theoretical maximum molecular efficiency [4, 5]

ǫr ≤ ǫt Real (or measured) molecular efficiency [4, 5]
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kB (joules/kelvin) Boltzmann’s constant

λ = R/2 Compressed bases: the number of bases a
binding site would take up if the informa-
tion of the site was compressed as small
as possible.

M = 2B Number of symbols corresponding toB bits

mmo Molecular machine operation [2, 6]

µ Mean of Gaussian distribution

σ Standard deviation of Gaussian distribution

π Circle circumference/radius, something to eat

n Number of atoms in a molecular machine.
seed. f .

Ny (joules/mmo) Thermal noise flowing through a molecu-
lar machine during an opertion

[2, 7, 8]

Py = −∆G (joules/mmo) Energy dissipated by a molecular ma-
chine in an opertion

[2, 3]

p(x) = 1√
2πσ2

e
− (x−µ)2

2σ2 Probabilty ofx for a Gaussian distribution

quincunx Galton’s Quincunx
- a device that demonstrates the
formation of a Gaussian distribution. See
http://tinyurl.com/GaltonQuincunx

R (bits/mmo) Information gained during a molecular
machine operation, often of a binding site

[9]

Renergy ≡ −∆G◦/Emin (bits per mmo) The maximum bits that can be gained for
the given free energy dissipation

[4, 5]

ρ = Py/Ny Energy dissipation of a molecular ma-
chine normalized by the thermal noise
flowing through the machine

T (K) Absolute temperture, Kelvin
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x Voltage (for a communications system)
or total potental and kinetic energy for a
molecular machine

y Seex
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